Angiotensin II increases vascular proteoglycan content preceding and contributing to atherosclerosis development.
Angiotensin II (angII) is known to promote atherosclerosis; however, the mechanisms involved are not fully understood. To determine whether angII stimulates proteoglycan production and LDL retention, LDL receptor-deficient mice were infused with angII (1,000 ng/kg/min) or saline via osmotic minipumps. To control for the hypertensive effect of angII, a parallel group received norepinephrine (NE; 5.6 mg/kg/day). Arterial lipid accumulation was evaluated by measuring the retention rate of LDL in isolated carotid arteries perfused ex vivo. Mice infused with angII had increased vascular content of biglycan and perlecan and retained twice as much LDL as saline- or NE-infused mice, although no group developed atherosclerosis at this time. To determine whether this increase in biglycan and perlecan content predisposed to atherosclerosis development, mice were infused with angII, saline, or NE for 4 weeks, then pumps were removed and mice received an atherogenic Western diet for another 6 weeks. Mice that had received angII infusions had 3-fold increased atherosclerosis compared with mice that had received saline or NE, and apolipoprotein B colocalized with both proteoglycans. Thus, one mechanism by which angII promotes atherosclerosis is increased proteoglycan synthesis and increased arterial LDL retention, which precedes and contributes to atherosclerosis development.